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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode material for lithium ion secondary battery, 
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compound, and an oxidant into contact and reacting with each other in a liquid phase not more than 
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t. -v*TMt-^m. a/<;uh^b^ita, ^y=^-v"t7A^b 
^'PU< ti,-m<r>\t-^^t. mtm^-y oo°cjy.Ta) 

C»^«2] B!l8B^>^>K'Jf^OAAMb!^SCL i , 
Moy Mn,^ O2 (^41. Me($N i . Co, Mg. 
C r , at^A I CO^*. 1 aXltaaiai^^L, xliO 
<x^0.8 <Ogia, y Ii0<y ^0.5 (DHa, z 1*1.8 

[ii*^3] ^ga/Nay><b-7>^>A<tHb7>**> 

[if^^4] ffl8H'J^'t7A<b^!|ftA<7KK<b'J5^'t7A, 
iS^b'J^^'t'A, 3'!7<b'J^'l7A, a^b'J^'t^A, ffiK'J 
^';7A. Sfflift'J^'!7i*, WK'J^'^A, 

A, »<b'J^':7ix, jaKlb'J^OA&OimmK'J^^'l;^ 

[i«*^5] «trlH'J^'t;A<b^iaA<*K<b'J^';7A& 
t;«<b U ^ -t? A-C * W«« 1 lcE««)-7 > 'J ^ 

[gSS?^6] ME-'y^ryMb^ia, a/N'^Uh^b^ia, 

•7^:^i^•;7A^b*%l, ^oA^b^ia, atxr^us^.-t^A 

^b^!t^A^t,SI^4^■^.'>^f < tt-aro^b^itaA^ iS^itm 
X(*7kK^bi|ar-fe-5l»*« 1 i-Ett<o^>**>K'J ^'17 

[n^]g7] «trE^^b^J«<jlM^b7Km-c%'&i»«39i 
IcEtEO ^ > ** >K 'J 5^ -t? ACDSjgi^f a. 
[gS«3S8] /NDyV^bTi/^'Vt, 'J^t7A<b^?a 

-'jfrMt-Btm. 3/<-»Uf-fc^«*l, ■7y*«>';;A<b 
tt-aw^b^iat, KibW* 1 o o'CJUT 

■6 T > # >K y 5^ -t? A© Jilt o 
[IS««9l /NnyMb-7>**vi:U^';;A<b$ia 
^«v^;Hb^?a, a/N*;uHb^!tei. v^^=f^v'l7Aib 
-l^QA^b^ia, &r;r;u5=.'!7A<b^i^A^e)S(* 
*t-5'>'S< t4.-ao><b^iai:, oo°cfeiT 

«lji^«-ri)^V**>K'J^'!7A-efcoT, K-yr>*-> 
K'J^-t^Ali^bifsSL i , Mey Mn,-, (S*, 
Me»Ni, Co, Mg, Cr, ftt^A I <l>3% 1^3^ 
l*2aUJl±$*L, xliO< X ^0.8 (DHJS, y l*0< 
y ^0.5 a>3IS)[, z ill. 8 ^z ^2.4 a>|ga$^-ro ) 



1 O—l 5 0m^ /g-efe4C4:*^8it-r4-7>**> 
Kg^'t7A, 

[ii^sio) ii^^9i-ffiea)^>**>K'j5^':7A 

^jEfiiJ5?aMi: LT'Jf'5Ci:$^S!i:-r*'J^'!7A'r:^ 

'J^'>A-<:i->-*Sa6. 
[000 1 ] 

^>J^t7A, C+T,^fflt^fc■J^•t7A'f:^■ >-jRmjfeffliE 

ffi, &u:'j^':7A'r:i->i:sRmjteicia-r'Stwcfe-5. 
[0002] 

> , 9!«miswros^as«>'hM<b*<tist 
s-efey, gifi'j^'^7A-?fem*©Bg#6*<^A/(cfT*?+u 
-ffiiSlffl<b**io-3fci,. ;i<©SfteSii«i&J:y 

Jifiict, y^'t7A-(':^->-;:^^m/=te(»flIfflA^^l^$^^r^,^ 
4. 

[0 0 0 31 y^OAIIjteffliEfiijS^ai: LT, 

K<b/«-*-2?t?A, y f=-'!7A3/<iu h<b$#iaf*<3lfflib$ 

tiTLN^o *fc^>:*f>Ky^'l7AJSi:«)y^'!7ATi/ 

±'>mitmt. ^(omutu^Si^ t^ntyit-^m^. 

t^ 5 a S t) 1:: ggfl $ -c I ^ -5 o 

[0 0 0 4] Z<D■7>**>Ky^'>A<0^CA^T•t, ^tf 
*iU«itS*f-57>#>Ky^'!7Af*, a:«:«jt*W 

fey, >a^, llffl^blcralt^^(-«^%$^^rL^4o la^ 

U«:A<e), S»®fi)b<1 4 8mAh/g t'l^t<. t.tz%WL 
<, yf^'>Ai:^>#>*<l^)-l-»»Lfcmffi<bS(DB 

t^xe*;usv>#>»y5^'^7A*«rj«-r-SA^*<, mm 

[00 0 5] y^-tJA-f ;J->^*Sii!jffliEe5Si|«8Kt U 
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[0 0 0 6] @(*««Ma)iS^, «fflfl,l-li;gSL 
to GO 7] xe;N;u«ljt*W-r«-7>*->i|ij 

mit-7>iily. afK-7>#>, fc^t^lir— MnO 
[0 0 0 8] LA^L^SA^e). @ffiaS-V'H*aJStgJiT-l4. 

iii^ai*<D«k^*j:y««B<b (•y-^5^7P» -r 

{b'J^^t^AttJilftl 0 0 5^7D>Bl±T?fcy, i^-UX 

[0 0 0 9] 7Kf!&jilC<fe-5^fiET?l*. 1 0 0"C~ 

3 0 0°C(DiaSs *fc3 O 0S[ffi:^^7SIET•C^f■5C 

i:A^f), ctiizWjia^sjsssA^j&s-efey. x:^;^ 
•5i=i^t»i$«<ie^s-c&y. ^v^tittti^o^mm^M 

[0010] *fc. J:yi9-'S-7>#>K'J5=-t7A^^ 
M¥2- 1 8 3 9 6 3#i^«-CI*, 2fiffiCDT>#>ttt 
^i:Mitmm. TkjJtU, $P>lC8 0 0~9 0 0tT-!»«i 

s L r ^ e^-^uwit ^^-r i> V >K<bia ^ Si jt-r -5 

^bSaSi^OTKiStl- J: y y f^t7AfiE^^*<ffiT iSSt L 
T?#e>H*±BE1«l©y9^'!7A^:&fi*<«<'Ecy. BtS© 



#>*K^bi^^±fi£Lfc^. lini!ftffliillcJ:r3T:w*-> 

[0 0 1 1] JU±(D<fc5IC. fit*a«T'li. y^-fA-r 
:j->-;:>jmJftffliESSi|^gi: Lr^ffl^f 

[0 0 12] $f>(c, ■7>iS>M')f-0Jx^*)'f"t?A-i 
ncA^fe CO J: 3 JS^BSSI^^^vK y ^t?A©Sjjt:^ 

[0 0 13] ^>**>^y ^-t^ASfiifflLfcyf^ 

OA-T^^-JJ^SJtiJlcllLr, #g3JPl -l O 

96 6 2#^«|c:|*;^bf4^;U«jt$*-r-S)L i Mn2 O 

t?IM*«»S t^fc|^*-'^?m?l!^ A<ig* 3F *tT ^,^ * o 

*fc. ^BBTI 0-5 O 3 1 6^i^«-C(*, yf^'!7A$ 
^trKtSt. e»Ky^'!7Ai:-K^b^>**>i:A^t>^/iE 

$*tfcLiMn2 04 i^mTS^mtLx-^timmmm 

[0 0 14] ±IS^>**>Ky5^'t7A^iE<SjS!|*lHI~ffl 

t^fcy^i^A-CTi-v^^mjtewfitSEatBi*, wffi^yffl 
t>&*iTL^-5;iK<b-7>*>A?>^^>. *y:?5*>*fc 

[0 0 15] LA>L*A<&,. iS.^-^m7«l<0tSits:i>M 
mE.it • fiix:f.;u^-^bA<^*$4x-5.<fA^T% ^-OJca 

•y-'f ^7jH#tticff*tfc-*SjfeA<M«**trfcy, ±e 

[0 0 16] 

xmmu^mm^is^u < A^•:J*ffl^bgEroffiL^x tf^juw 

at^^-r-s^^^'v^y^OA, 2ii;^T>**>Ky^ 

^aWU. $t>l=C(D^i/*'>i6y^':7A$fflU>?.Ci: 
(c,fcy. SmE • Bx:r-;u=^-fl)U^'t7A'f 

!tttti=®=Kfcy5^';?A-f:j->ii;j?SjteffliEffi. &i/y^ 

t7 A-f > - JfeSJfe * C i: * B M t -r 4 . 

[O O 1 7] 
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[0 0 181 in^. :^nmt. /\a*f>it^ l^iS^t. 
'J^-^Ait-^^t. --j^rMt-^Va. =i/N*;uh<b^<a. 

$1 oo°cjaTa)jaffl-c«fflLRtS^i±-5ct$!^at 

[0 0 19] $f=, *«MI*/Nny><b-7>#>i:'J^ 
•t7A^b^iai:. --y^Mt-^^. 3/<;uKb^1i. 
4^->';7A<b^ia. •i7PAib^1^. Xu:T;u5-'t7A<b^ 

O 0''C)yT(7)j«ia-e}tteLSit*-a-i)^i:l::«fc y#f>jK 
i>x f:^;Htii* ^-r -5 ^ > >K U A-c o T . 

jKV>:tfr/K'J^';>A(*<b^aL i , Mo, Mn,-y o 
, (iC*. MoliN i , Co, Mg, C r, St/ A I (7) 
•5*. 1«XI*2«Jsi±*^L. x(*O<x^0.8©|| 
ft. y 1:^0 <y ^0.5 (DUfic, z 1^1.8 ^2.4 0)^ 

a^^-fo ) T-a$4x, moiFi^*4^s*< 1 ~ 5 o // 

m. it«ffia*<1 0~ 1 5 0 m' / g T?fc« C t ^ 1#fS 

i: -r 5 7 > # >K 'J ^ t7 A ^ g«-r •£ , 

[0 0 2 0] *fc^:«B^li, ±I3«>7>*'>KU^'t7A 

[002 11 *f6MI*. ±I3©-7>*'>K'J^ 

t^A^IEffiJSteMi: LT^^■5iEffi^fflL^*C^:^1#ai: 
■r-5 'J f^'t7A-<;<->-Jfem5l!l$S«t-r -5. 
[0 0 2 2] 

(II) Rt;=tt<b-7>#> (III ) T?a&y. 
(II) A<S5£Lrtey»*L^^, -tro^fiffi 

li, J:yB$eS(07>#>K'J5^OA^|#4fctolcJ:y 

»*L<i*99. 9mm<ii>&L±X'. ni~^m^tL 

O. 1 Sfi%UlTO!>tO!>]!l<lf7$ tl^o 

[0 0 2 3] @^i5t-v^>affl^ft^gi^l-fcL^T^>**><b^ 



S^-^Tt-Swr-. ct3l5/Npy><b7>**>^Jl*4icfflL% 

/ \ p ><b ^ > *• > * * iS j« i: L r ffl t ffl -e y ^ -!? A 
<b^%li:SJS$1i--5c;i:lzJ:or, ^>*>Kyf^t7A 
<0^^m^tLX±f&isii:. ^^tc/xpyXbl^liSA 

!|^fcit-t, ^^bv>*-:^^(D/\py>'(bv>#>ii$ffi 

-SCtA<pIffitJEi:r>fc. Z<Dtzlb. /\py><b^>**> 

[0 0 2 4] j^^ic, *fglSlcffl^^t)^^■6y ^OA^b^ 

A. 3'i7<b'j^t7A, a^by^'t7A. JBK'J^^-I^A, ffi 

yf^-tJA, BtKTKmy^Oix, ffKy^-t^A. »<bu^ 
•5 A. iaK<by'?^t7A. ffiSsKy^-tyA^froy^t^Att 

3?fl)7K5S«^}ejS Lii-Slb^iatf) 1 Sfc^LMi 2?im± 
T-fe-S, noitjiii^X't^iz, 7KK^by^'t7A, j^^by^ 
•!7A, WKy'?^OAA<»*L<fflt^e.*t«., 
[0 0 2 5] $t)lc*SgB^-ci*, *K^by^'!7A&u:^ 
<by^'t7A$fitfflU-C, y^';7AaS<!: L-C©IS*4l::fiEffl 

•r■5c:^:*<a*Lt^, *iiB^i=*ji+«>v>#:/Ky^'!7 
-troisopH^r^u^y^ia-effdctAta^L 

< , TKS^by^OAIiy ^-f Aili: LT<DllS4f£ltT?l* 
jEP<, T;u*ya5i:L-C»*L<fflt^t.*iS„ * 

K^by^'-OAoflkcoT^u* yMt LT, TKK'fb-^- h y -t? 
A*fcl*7KK1b* yOA^ro^Klbfettefflx-^-i), 
[0 0 2 6] iiey^-t^A^b^iaiCOtNTt, -hlE/\P 

y><bT>^>i:i^fli. <fcys*ejs<D7>**>Ky^i7 

A^»«,fcAI= J: y L < . mi*fl«ll=l*. 

$$S9 9afi%ia±.. »*L<ii99. 9ma%ja± 

•C, #lcTM«Si: LT, Fe, Ni, Na, tj:if(r>m<r>±mf& 

[O O 2 7] *S6W^=fflL^e>*^-^)-•y-^^JMb^ita, a/^ 
^uh^b^^. ^y^.i/'l'A^b^^. ->PA<b^1*l*fc(4 
T;u5-1>A<b$ia (BIT ra«^jRjb#i»j to^c 

) 1*, 7K?gttro^b#1«!lA<*f * L < , S«:<5ili: 
LT(*, mt-v*TH'. ia^ba/Olxh, ifi<b-7-Jf:}'-v't7 
A, ia^b^PA, mtT)\^^-'^U. ffiK-'y-y^U. CPI 

= -OAfcJzl/C+lt.tDTKfpita (#*m) , ^m-v^ 
■/U, «5K3/«^H>. «SKV'y;f-i/'t7A, eSK-^PA. «5 
^r;us-<t7A. ig%mBI=.'y^^u. )aifiigK3/^;u 

h, iSffl^K^^^^-'V-t^A, iaJfi*K^7PA, ifi^^K 
r;u5— 't7A, ^'^^b-'v-y^K 7 yib3/^;uh, ft<b 
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-OA, BtK-'vyyu. PK=i/<;uh, mfk-^^^-^y^ 
A, i^K^^oA, -itK*K<b7';u5-'l7A, K^b-^a 
A«f$ftlfi.Ci:A<-e#*. Z^^6.0!>^S:*^-^?, ttlfttt* 
SL>liffiK^*<»*L<, ;a(*fl<jic(*^<b--v'!r;u, ffi 
^ba/\';uh, *aft^y*.i/l7A. ie<b^;pA, ia<bT;u 
s^-lJA. mk-v'r)U. «fi»3/<;uh, WK7^f:?.i/ 
'!7A, 5gK-j7aA, 5BKT;U5ri'^7AfcJ:l/:-5-*tt><07K 

(#*^) -c-fcy, iS<b-7^:}5.i/':;A&i;-ta)7Kfp 

[0 0 2 8] ±IE/\P<r>^b^>**>> 'J^-tJA 

"J•?•';7A©s^jtl3*5t^•c, v>*'>$K^bLrmiico« 

$SSit-C?#*f=i6K^bSiJ^ffiffl-r-5Ci:A<li*Lt^. ^ 
<bMa>*t*:^i Lri*s iSK^bTKm, ja7>**>K*'J 
-t^A, ^JRKS^frombffl-Ctey. c<D4'-C4„ ItlciS 

[GO 2 9] ei±<DJ:5l=*f§M-eii, ±8H0!)J:3*fi6 
L-C1 0 0°CIilT<Djft*at?}tft6LJS)S*-l±-5 

fc/Npy^fc^^*:^, 'j^';7A<b*ia, B«ftH<b* 

Jii;K^b«iJ^*ti.-e*i*:j§j«(D=K»r'}tfl4$-y-Rr6 

fB^?SfttSlt■r•5=t.05tfl4)5:l^, *fc, *l8l8©SIt(t 
c*ie,<o<b^!feia)7Kj§jS^PlSU. jS*a-eff5A<. T^u 

;i fc J: i)X >£^>\,mil&^m-rh^ >ii>M 'J 'F'^AOSt 

[0 0 3 0] sicasi*. 1 o o-ciiiT-efe-SA^ 

L < 142 0~ loot, J:y»*L<l*5 0~9 StOJ 

7 y ^-t? A<offlfiEicK»-r si^ias-r 

«*tfL i /Mnll5l?-tb*<0. 55|cai©-7>#> 
K'J5^'t7A$»41i^. JElCjaSl*? 0°C5l5g|, Sf^L 
<li3 0°CJa±6 O'C^aiT^fcy, U i /Mnll-¥-ibA< 
O. SKliW^l/A'^K'J^-t^A^S^li*. JEltaffi 
l*6 0Jil±.1 OOteiT, »*L<(*8 OtJsl±9 5°C 

[003 1] z.<r>t^. /\py>ft^>*r>, y^-^A 
<b^!taar/s»*s<b#!ia(D7K j§j«i4«a-e}« fit $ -a-. 



[0 0 3 2] }$fi4!:^j£, st5:/3j£iz-3ixrl#(c»jEi4<f 
1) yf^t7A<b^!iatMay><b^:/*->i:S»*a<b 

[0 0 3 3] 2) «a«>y5^';7A<b$i^*j«j*+i=«a 
p >r' ><b v> #>ai;em*sib#!fei(7);i$*58» 

[0 0 3 4] 3) ^gRLfcUf^t^Aft^ia^Sja^lcffi 

gtD/Npy^'fb^^^'^&t/agi^s^b^i^cDa^^jS 

[0 0 3 5] 4) ^SftLfcU5^'^Aft^1fe|*jSja*lC^ 

J» Lfc/N p y ><b^ >**>JiLi;s^&)Hb^iaro5i^* 
[0 0 3 6] 5) ?Sa©/\PV>^b^>:tf>7Kj§ia*lc 

«a(D y ^t? A^b^*a&i;a^*a<b^!Ki<Dii^*jSia 

[0 0 3 7] 6) «acoy5^'t7A^b^ia*j§j«*l::«a 
(©/NP-yv^b-^v^'v, y'?"t7A<b^iai&i^B»*JHb 

[0 0 3 8] 7) ^J!ftLfcy5^'>Aft^%|*58j**l=a 

acD/NP-irMb^v^'v, y^':7A^b^!^su:s^^ii 

<b^ita«>;1^*j8j«i&iiaTLm<l!6$-e-, ^O&^aLJS 
[0 0 3 9] 8) ^SftLfcy^-tJA^b^l^TKjSilStfl-^ 

i!ftufc/Npy><bv>#>. y9^t»A<b^!ia&i;s«^ 

B^b^!|&<oa^*»«*5aTL^ft6$-IS-, ^O^m-'AL 

[0 0 4 0] ^aK^b*:mlfcoK^b»J^, ±ia«fl4, sjs 
<D^,^■r+^.*^cDl8:BT♦^^la■r•^)A^ cu^.!*, y^-t^A^b^ 

^i»Aib^!ta*j$5««f iz^aDf*. fc^tMi/\py><b 

•7>*>ite<fe:;S«*B'(b^«!t y ^t?Ajb^«5*5Sj8i 

(Ditflfe^asjD-r-Sc c«)*-c?t,»*L< (iy5^'i7A'ib^ 
ia<!:»te-r -stsro/NP y^^b^ j:i;a»&isib 

[004 1] J:|B#IS«<DfiJtl=-3l,Nr> R>fli©iaj«ifc 

(D-7>#l/»y'?^'t;AA<# 6*1*18 yffiK-efc«)A<, » 
*L<i4/\P'tr><bw*'>i ^ji-ay, y^-tJA^b^ 

%|l*0.3 -0.7 ^;U, J:y»*L<(*0.4 -0.6 ^;U, 

a»*is<b^!iai4o. 01 -0. 5=Eii/, * y L < i*o. oe 

-0.2 ffiKjb*^Sfa)K<bS!l(*, 0.3 -2 ^JU. 

J:y»*L<(40.6 -1.5 ^>Ut?fe-5, y^'-OA 

/\py><bv>*:^i =E;nz«Lr. *K<by 

^'!7Ali1 - 10 *;U, »*L<(43 - 7^JU, ^<b y 
^'t;AI±0.3 -0.7 »*L<I40.4 -0.6 ^^UT? 
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[0 0 4 2] ±:I5#Jl«l**}SjaE-Ct£®$1*4 

L<(*/NPy><b^>**>*5§?aA<0.l ~2 =e;u/ I . 
J;y»*L<l*0.8 -1.2 ^;U/K 'J^'^Jxit-^^^ 
JSJaiAO. 05~1 ^JU/ I . J; y »* L < 140. 4 ~0. 6 ^ 

* L< 1*0.04-0. 25^;i// I T?fe-6o y-f^-t^A^fc 

^i&tLT, *»<by5^';jAt«<by^'!7A*flfffl-r5 

't7A*j§j«l*l -5 *;u/ u »*L<(*3 -3.5 

yi.i&it y 5^-17^(40. 3 -0. 7 k »* l < i* 

0.4 -0.6 =e)\^X I T-fc-g). 

1i--i>(g<»;"Sffla)p HT?fe-S)A^ ji«7JilJi. »*L<I4 

1 3JiiJir-fcy. y^-tJA-fb^i^.!: UT^K^byf^OA 

^CEffl-r^ii^. ■t<D7Kj§j«;mffil::J:yMB-ri., $ 
(=SIC4'(*pH 1 3Ja.±(=«J$-r-5Ci:*<M*L<, w 
«)fc«>l=SJ£«*'7KK<b y 'f-'!? 5Si:«^c-r -5 ft 

[0 0 4 4] &L±0)^^lz^ >&mnt:}&mi»fAS.S5' 

xe4^^u«iJi**-t-6-7>*->ity5^';;A*f#«. 
stL. K«-r*. ^#f)^^fc•7>*•>Ky^'5A^^^E^i*^ 

[0 0 4 5] :*:SEIS"CI*. Z.<D<t:.olZ/\0*f>if7>iS 

y?"f Aib^1^&t;B^&S<b$«9$ji9!4i-csft;$ 
^>#>Ky^';7A^s^ii■r•6^^:*<•e^*A^ t.?- 

o<35S6lflt LT. J:y-B-7>#>Ky'5''!7ix©ieStt 
00~1 OOOt. »*L<l4400~800°Cs * y 

if*L<i*5oo-7 5 0°cr-fcy. S!ftffliSB#wi4, m 

«1-3 0^ra> »*L< 1*2-1 O^ra. J:y»*L 
<l*4~8^ra-C&i>. «Di!ftffiSa)l!!ffi9ll*S^^$l4> 
T;u=r>i9.5tN(*gjR<fifro^5Stt»fflft-¥> 

Kmf?fflSlT-ft -5 w 1 1 -C- # i.. 
[00461 C<DJ:aiw. *fBlflT?(*, ^iSKtLT 

t7A, *fc(*xe^^;n«jt$*-r5^>**>Ky^'t7A 

t K<b7 >** > wa^K^biafc 4 tM*;1^iKl* J^fiE 

itmf&Wkm^ i:it iz^-:>x. <^:y^^I-r•A^•^iKStta) 



#>Ky5^'t>i»<7)S!j&:^rjS"ci*. WAvrnfUT^tztb. 

ofco L*^Lft*<f). *sgiBT?i*. jftffiJSJti-cky-rT? 
lc■7>**>Ky^';>AA<±^^tl•c^^s«)■c, ±8B«2 

[0 0 4 7] *fl?fll=J3L^TS^it^4^-6<b^S^L i. M 

o, Mn,., Oj (iC^" X l*0 < X ^0. 80, y 1*0 < y 

^0.5 , z 1*1.8 ^2.4 ^.Tt-r. ) •T?a$ti.4;^e 
*;u«ift**-r'57>**>iiy^'!7A©<b^st*. X 

I*. »*L< 1*0. 40^x^0. 65, !f$lc»$L<l±0.50^ 
X ^0. 62, i e.l=»* L < 1*0. 55^ x ^0. 60(D|||iar'fc 
y, y(*, »*L<I*0 <yg0.3 ©USS, i^lcjff * L 
<l*0.05^y ^0.2 T?jc.y, z I*, W^L<(41.9 ^Z 
<2.2 ©HiS, !^(zW*L<(*z =2.0 X'hio 

[O O 4 8] fti^MftiflJiKi: Lri*, Li 0.50 Meo.,0 
Mno.go O2 , I- i 0.58 Me 0.20 Mno.80 O2 » L ' 
0.60 Meo.05 Mno.95 O2 ftif'^&'So 

[0 0 4 9] *fc, *fglBI-fcl.^T©jt$*U-5-7>**> 

Ifty^-tjixi*, i)H*<b*«!i-c*,, *f=iKrE^e*;u«J6 

:ya>Mit^^-^ti^ '^ii >»^Mitm. fc-l>t^i*Kv> 
A'VKyf^-t^AtK^bv^^XDS^Iftl-Ct J:t^, fllH 
-7>*->l9^^<b!fei*fcl*;l^!^(7)^^, If :fr;ueijt 
**-r-5^>**>»y^0A(DffirofiE»i*, ii-K^bv 
(III ) Tfcy, S*l=*y'<o:f;^*-< h«|jfi 
$^-r-5)V>**>Ky^'t'A^#t;;ii:t,fci>o ^<r>m 
j«i* ji« ;^ ;Hi« ^ *-r ^ > >K y 5^ A I* 5 
o- 1 o oafi%, sf*L<(*8 0-1 o oma%, ^ 

(III) (4, 0~5 0Sfi%, »*L<l*0 

-2 ofifi%-r'fe-i)o 

[0 0 5 0] jii±roj:-5icL-c#e>*tfcv>**>Ky^ 
-tjAi*, xe*jufltit**f •5^>**>»y5^';7Am»: 

lM*K^b-7 t <D«^K<b!|^XI*!g^!|^T- fe 

y, *n{!ft«i31gr-X?, iFJ^ffiSA<1 ~50/im, »*L< 
I* 1 - 3 O /i m. JtSffi8IA<, 1 0-1 50 m* /g, 
»^ L< 1*3 O- 1 3 Om* /g, BETg*<0. 01 
-0. 2//m-eaby, J!iQ!»«ia»-C, ¥J^)«!ISA<1 -5 
0/;m, »*L<I4, 5~5 0iUm. itSffiW**. 5- 
5 0m* /g, HP*L<I*, 5-30 m* /g, BET 
gA<0. 08-0. 3//m-Cfc-?)„ 
[0 05 1] :*;f|BJ|*, fl{rK-7>**>Ky^'t?A 

A^e>ft-5y5=-t7A'f;i->m/=teffliE«T?fcy, y^'t7Am 
afeffliEffii*, *«Bj(Dv>**>Ky^'t'Ai=3im*j-V'/< 

-f >y-ft if ©Sffi^SiJ^ ffSlc^Un L-cSiit-r 4 c t 
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^fce^.'jTi'. ;K'Jx5'u>, jK'J^neuv, 
[0 0 5 2] *«IS<D'J^'t7A-(';J->-JRm/=6 

[0 0 5 31 "eafsmmtLxtt. 

eD-;n5fi:l='Jf^'!7A-<:^->$ K-e>'9"Lfcjemi4 
tH'J^— . TiS2 . M0S2 , NbSea Sf(D*jS* 

1^. WOj , M o O2 . F ej O3 . T i Sj S?«>»lffi 

[0 0 5 4] u^-t^A^^^ftffisiaat LTfflL^sa 

ICJ: yM^Pi,*^ JlT-JtT?1 0~9 5%. »*L<li4 

o~7 o%-cfe-5>, ^fc'Jf^-t/A&^fi'i^ftjaj^ai-c-ft 
i), ;I4^^,(D^^t(cJ3L^r 'Jf^'l7A^^^tfBE-ri>18 

[0 0 5 5] >j=f-'^A^^>-:^nm^m^ri>')f-^ 



^K^^^u. ft^jt^ju, 1, a-v^'h^vx^ 
Hrh-hijju. jz.hPp'^'^. x^;u^y y^-f AJjf if 

I*, L i P Fg . L I C I O4 , L I C F3 S O3 . L 

i N (CF3 SO2 ) 2 . L i BF4 Jttif^^lf -set 

(D 'J 5^ -t; A 'f :J- > - jd! ^ «tfig-r ^ c 
[0 0 5 6] J*l-ta)J:^IC^:S§B^©!^«l*. /sP^^^fc 
'J^t'A^b^^t. ^•y'y;Mb*ia, 3/< 

JUHb^ia. V^:^v't7A<b^1«!l, -^PA^b^l^Sl/T 
;U5 =.H7 A^b^itaA^ e.Sli*t-5'>tS < tt-moit^^ 

mmzj: y ;^ e:^-;u«ijt$^-r >*'>Ky 5^17a$ 
snitf -stc^icfc-s. ;i*tiz*y. «t3K©:&asi^tb 

T>^>K'J^':7A*Kiifr^Ci:A<pie6t4--i.» 

isms.<D y 5^'t7A-f :j->-?fem,=tea)m<i*t^4i-s Lfcx 

tf :f^^U«jS$*-r y f^t? A$ f#«) C i: 

w©^>#>Ky9^'t7A*jEffiSiaMI:: 
fflt^* d 1 1= * y , 4*315 CO y f^-t; A-r :f >^;:feS,=t!!lcJt 

y ^ -t? A-f ;J- i&^#■5Ci:J!l<r•#^. 
[0 0 5 7] 

*>Ky5^t7Aox^iHi»Ta?s (^1) . vi^fiisai 
jta®«a3^iiJ*iTi35i-r*jti~«fcyfTofc, 

[0 0 5 8] 

[«1] 





R A D - 1 C (S^m«» A^tttt) 




C u 




4 0 k V. 3 0mA 




DS — SS:ia. RS:0. 1 Smrr 








o. 002a 







[0 0 5 9] (SFJ^ttSaHJE) U— »f-li»rattfii!l3t SB (SliiSMtBrttfiL A-7 O O) ^ffl^.^Tall:eL 
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[0 0 6 0] <.lt$immm^) BET^I=J:I-J^£L 

[ o o 6 1 1 mmm ^ 

m<b-7>**>, o. o 4^>^a)ifi^b■7•^/':^i/■t;A, o. 

*^t;S^*j§?«0. 8 I ^PSSlLfco *L^-C% 8Jj$L 
9 1 "C-CSJE^fxC^, MiS*T?3*a]Lfc. i&€> 

^•!7 AS xi8ia»fi= J: y »«f Lfc t c 5x tr*. 
>^^i:•a)^^s6^a)e-'>l±^fA^ofc (iai#R8) , 

■t<D«iBK$»«fLt=i:C?)L i / (Mn+Mg) JS^-it 
liO. 59T?fcofc„ 5f t::JFi^lSlS(* 8 . 9^/m, it; 

O 1 /g, BETglil 3. 8nm-Cfc 

[0062] SlSfi^ 2 

>**>K'J^'!7A*7 O O^C-eS. 5^ffiH»flia*tTO 

ii'jf-'i7A0^«fsiss*«2(cfltm-r*, mi^ivtz^^f 

-l? ASSi^ ^^-^KU^OASX^BSflc^y^Sr 
Lfc i: C 5X e:^iHiJta)-7 y f^-!? A If-^; A< 

[O O 6 3] ||J&^3 

2 I 7^5X3 lc;-SAf«*K<by^';7A*?SjSai)S$ 
2. 5=^)Vy \ tL. ;"g^*jS;"a?*l-Dnjl-5ia® 
<b**fi$ 0 . 2 2 *;ui: LfcJilJl-l*, Sll£« 1 i: 
l=liei$?Tt\ ^^^*i/t7A1BgST>#>Ky^'5A$ 
»fco ^#t>*tfc-7>:f;f.->t7AS^V>**>Ky^':7AS 
X lamiric* y »«f Lfc t c: ?>x e^-^vuetitroT 
»yf^'t7Ahf-^7A<S*i,, »<b7 i:«):F««!l«> 



[0 0 6 4] mvm^ 

nt&m 3 -ei^i&tifcx e:^;^«lis<D^^/*i/■^»Aagi^ 

fc. »e.*t.fcxet^;uajg(©^y^'-->'t7Aa&T>*-> 
Ky^'t7A(D^j-«f^m*S2izfif«-r4, ua. n^ix 

i/ -t? Aa»-7 > y ^ -l? A $ X SlHl«f iz * 

y «-«f Lf= t c 5X e4'>;u«tjt(D^ y ^-t? A tf 

-^'A^S+t. K^b^i/A'V'SifO^^Ei^cOf— ^(±3ECA^ 

Ofco 

[0065] HJfi^ 5 

2 I :7^xalc;-iA-r47KK<by5^t7A;KjS5aaSS 
<b*^SSo. 2 3*;ui: Lfclil^t-I*. m^m^ tmm 

i-siesffLv •7y:^v•!7Aa»^>^^>Ky^F'!7A^ 

#fco •€-©^^«f»S*S2lc#tS-r-5, tirfc. f#e.*ifc 
V^^:t^v"t7Aag4^>:^*>Ky^OASX^lH]«TlCj:y 
»Sr L fc i: w 5 X tf ^-^UfilitOT >K y ^ -17 A e- 

fc. 

[0066] HJE^ 6 

UlSfill 5 -CW t>*Lfcx e;^;^«jS©^ v-t? Aa«i? 
>#>Ky^t»AS7oo°c-e5. s^MJiftjiiisstfo 
f=o ^#e.4^fcx e:f^;u«tji<o-7'y:t^v"t7AaBi7 
Ky5^';7A®»«r^*sa2ic»«-r4. ^tfc, 
fc ^ -t? ABft^ > *• >M y A $ X fiisflf 1= * 
y «-«f Lfc <t c ?)X e:f^;u«ijt(DT y ^^17 A e 
— ^7)!)<Sih.v ^^b^^^'^Sifro^FSseiaotf— J'li'SA^ 
ofc, 

[0067] it^m 1 

XjaiH]»flc<»:y«-#fLfc<!:C^. mtitz\d-<P itMit^ 

>^>A<±-efcy. xe^-^^u^itro^yt^v-t^Aam^ 
y -f^o A<o lian'S*^ ofc. 

[O O 6 8] lt(Bi9>l2 

iiK^bTKsgsiSfflL'SAvofcja^iAiiffi^) 1 tmmizm 
;f>;nii3ta)^ iz-t? Aa«-7 y ^-t? A© e- 

[0 0 6 9] 
[S2] 
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1 


2 


3 


4 


5 


6 


Li/(ttHMg)®^Jt 


0.59 


0.59 


0.50 


0.50 


0.54 


0.56 


Mg : Mn= 


1:9 


1:9 


1:9 


1:9 


1:9 


1:9 


TJ^g (/tm) 


8.9 


12.2 


8.4 


13.4 


9.5 


6.0 


H^Wm On'/ g) 


101 


13.8 


80.2 


17.5 


90.4 


16.3 


BETg (nm) 


13.8 


101 


17.4 


79.7 


15.4 


85.6 



[O O 7 O] 

&i;T;U5-'t7A<b^iaA^t.aii+li)'>'Ef < 
«<o<b$iat, K^bSy* 1 oo'CEiTrojaffl-tgtttLS 



[01] SlJfiCil 




F^-A(##) 4G048 AA04 AB02 AC06 AD03 AD06 
AE05 

5H029 AJ03 AJ05 AJ14 AK03 AL02 

AL04 AL07 AL12 AL16 AM02 

AMOS AM04 AMOS AM07 CJ02 

CJ14 CJ28 DJ16 DJ17 HJ02 

HJ05 HJ07 HJ14 

5H050 AA07 AA08 AA19 BA17 CA09 

FA17 FA19 GA02 GA15 GA27 

HA02 HA05 HA07 HA14 
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